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THEMIS	
  DCS875	
  over	
  CTX	
  

§  Chloride	
  mineral(s)	
  deposit	
  with	
  
high	
  astrobiological	
  preserva;on	
  
poten;al	
  

§  Basal;c	
  unit	
  with	
  ~15%	
  olivine	
  
abundance	
  (TES	
  spectra),	
  likely	
  
phyllosilicates,	
  possibly	
  hydrated	
  
minerals	
  

Western	
  Noachis	
  Terra	
  Chloride	
  Deposits	
  



1st	
  EZ	
  Workshop	
  for	
  Human	
  Missions	
  to	
  Mars	
  

LocaYon: 	
  -­‐37.922N,	
  348.905E	
  
ElevaYon: 	
  1,160m	
  
Coverage: 	
  THEMIS,	
  CTX,	
  HiRISE,	
  CRISM	
  

THEMIS	
  Night	
  IR	
  over	
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§  Chloride	
  mineral(s)	
  deposit	
  with	
  
high	
  astrobiological	
  preserva;on	
  
poten;al	
  

§  Basal;c	
  unit	
  with	
  ~15%	
  olivine	
  
abundance	
  (TES	
  spectra),	
  phyllo-­‐
silicates	
  (CRISM)	
  and	
  possibly	
  
hydrated	
  minerals	
  (CRISM)	
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THEMIS	
  Night	
  IR	
  over	
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§  Chloride	
  mineral(s)	
  deposit	
  with	
  
high	
  astrobiological	
  preserva;on	
  
poten;al	
  

§  Basal;c	
  unit	
  with	
  ~15%	
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  spectra),	
  likely	
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  possibly	
  hydrated	
  
minerals	
  

Western	
  Noachis	
  Terra	
  Chloride	
  Deposits	
   11	
  



1st	
  EZ	
  Workshop	
  for	
  Human	
  Missions	
  to	
  Mars	
  

LocaYon: 	
  -­‐37.823N,	
  351.823E	
  
ElevaYon: 	
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Coverage: 	
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HRSC	
  Color	
  over	
  CTX	
  

§  Gullies	
  and	
  glacier-­‐like	
  forms	
  on	
  
northeastern	
  crater	
  rim	
  

§  Morphology	
  similar	
  to	
  RSL-­‐bearing	
  
crater	
  rims	
  

•  If	
  RSLs,	
  access	
  to	
  poten;ally	
  
habitable	
  environment	
  

•  If	
  not,	
  access	
  to	
  an	
  RSL	
  analog	
  
environment	
  without	
  
planetary	
  protec;on	
  concerns	
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THEMIS	
  Night	
  IR	
  over	
  CTX	
  

LocaYon: 	
  -­‐37.368N,	
  350.732E	
  
ElevaYon: 	
  1,231m	
  –	
  1,389m	
  
Coverage: 	
  THEMIS,	
  CTX	
  

§  High	
  thermal	
  iner;a	
  region	
  with	
  
poten;al	
  outcrops	
  of	
  middle	
  
Noachian	
  material	
  

§  Lies	
  par;ally	
  within	
  the	
  proposed	
  
landing	
  site	
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THEMIS	
  Night	
  IR	
  over	
  HRSC	
  

LocaYon: 	
  -­‐38.667N,	
  351.165E	
  
ElevaYon: 	
  1,546m	
  –	
  1,655m	
  
Coverage: 	
  THEMIS,	
  HRSC	
  

§  Slightly	
  higher	
  thermal	
  iner;a	
  
region	
  with	
  poten;al	
  outcrops	
  of	
  
early	
  Noachian	
  material	
  

§  Remnant	
  (nega;ve)	
  magne;c	
  field	
  
based	
  on	
  MAG/ER	
  measurements	
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LocaYon: 	
  -­‐37.817N,	
  348.699E	
  
ElevaYon: 	
  1,192m	
  –	
  1,217m	
  
Coverage: 	
  THEMIS,	
  HRSC	
  

Pan-­‐Sharpened	
  HRSC	
  Color	
  

§  Slightly	
  higher	
  thermal	
  iner;a	
  
region	
  with	
  poten;al	
  outcrops	
  of	
  
late	
  Noachian	
  material	
  

§  Remnant	
  (posi;ve)	
  magne;c	
  field	
  
based	
  on	
  MAG/ER	
  measurements	
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Pan-­‐Sharpened	
  HRSC	
  Color	
  

LocaYon: 	
  -­‐37.184N,	
  349.537E	
  
ElevaYon: 	
  1,105m	
  –	
  1,204m	
  
Coverage: 	
  THEMIS,	
  HRSC	
  

§  Ou_low	
  channel	
  from	
  the	
  basin	
  
containing	
  the	
  primary	
  chloride	
  
deposit	
  

§  Stra;graphy	
  likely	
  exposed	
  in	
  the	
  
steep-­‐walled	
  sec;ons	
  of	
  the	
  
channel	
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HRSC	
  Color	
  over	
  CTX	
  

LocaYon: 	
  -­‐37.636N,	
  351.475E	
  
ElevaYon: 	
  825m	
  –	
  1,476m	
  
Coverage: 	
  THEMIS,	
  HRSC,	
  CTX	
  

§  Residual	
  ice	
  under	
  thin	
  armor	
  of	
  
dust/regolith	
  on	
  south-­‐facing	
  
crater	
  rim	
  

§  Patches	
  closer	
  to	
  the	
  rim	
  are	
  more	
  
accessible	
  from	
  the	
  landing	
  site	
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HRSC	
  Color	
  over	
  CTX	
  

LocaYon: 	
  -­‐37.616N,	
  351.367E	
  
ElevaYon: 	
  1,247m	
  –	
  1,355m	
  
Coverage: 	
  THEMIS,	
  HRSC,	
  CTX	
  

§  Poten;al	
  lineated	
  valley	
  fill	
  in	
  crater	
  
ejecta	
  

§  Could	
  indicate	
  addi;onal	
  
subsurface	
  water	
  ice	
  deposits	
  	
  

§  More	
  accessible	
  than	
  RROI-­‐1,	
  but	
  
more	
  difficult	
  to	
  confirm	
  due	
  to	
  lack	
  
of	
  high	
  resolu;on	
  data	
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HRSC	
  Color	
  over	
  CTX	
  

LocaYon: 	
  -­‐37.753N,	
  351.625E	
  
ElevaYon: 	
  273m	
  –	
  1,731m	
  
Coverage: 	
  THEMIS,	
  HRSC,	
  CTX	
  

§  Subsurface	
  ice	
  under	
  thin	
  armor	
  of	
  
dust/regolith	
  on	
  crater	
  floor	
  

§  Appears	
  similar	
  to	
  concentric	
  
crater	
  fill,	
  but	
  is	
  not	
  con;nuous	
  
around	
  the	
  crater	
  

§  SHARAD	
  profiles	
  have	
  been	
  
acquired	
  over	
  this	
  deposit,	
  but	
  
need	
  analysis	
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THEMIS	
  DCS	
  

LocaYon: 	
  -­‐37.141N,	
  350.188E	
  
ElevaYon: 	
  1,133m	
  –	
  1,213m	
  
Coverage: 	
  THEMIS,	
  HRSC,	
  CTX	
  

§  Basal;c	
  volcanic	
  unit	
  that	
  appears	
  
to	
  underlie	
  the	
  primary	
  chloride	
  
deposit	
  

§  TES	
  spectra	
  show	
  an	
  ~15%	
  olivine	
  
abundance,	
  but	
  Fo	
  number	
  not	
  yet	
  
determined	
  

§  CRISM	
  data	
  expected	
  to	
  confirm	
  
presence	
  of	
  hydrated	
  minerals	
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THEMIS	
  DCS	
  

LocaYon: 	
  -­‐37.072N,	
  350.120E	
  
ElevaYon: 	
  1,130m	
  –	
  1,157m	
  
Coverage: 	
  THEMIS,	
  HRSC,	
  CTX	
  

§  Addi;onal	
  region	
  of	
  silica	
  
enrichment	
  on	
  the	
  surface	
  

§  TES	
  spectra	
  indicate	
  an	
  ~25%	
  
abundance	
  of	
  a	
  high-­‐silica	
  material	
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Threshold Noachian/Hesperian rocks w/ trapped atmospheric gases ○	
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Meteorological diversity in space and time ●	
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Engineering Meets First Order Criteria (Latitude, Elevation, Thermal Inertia) ● ● ● ● ● ● ● ● 
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Threshold 
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 Potential for ice or ice/regolith mix  	
       ●         

Potential for hydrated minerals ○ ○ ○   	
  	
     	
  	
   	
  	
  

Quantity for substantial production   	
  	
     ● 	
  	
   	
  	
   	
  	
   	
  	
  

Potential to be minable by highly automated systems   	
  	
     ○         

Located less than 3 km from processing equipment site ○               

Located no more than 3 meters below the surface   	
  	
   ○ 	
  	
   	
  	
   	
  	
   	
  	
  

Accessible by automated systems ● ●	
   ● ○	
   	
  	
   	
  	
   	
  	
   	
  	
  

Qualifying 
Potential for multiple sources of ice, ice/regolith mix and hydrated minerals ○ ● ○ ●	
     	
  	
       

Distance to resource location can be >5 km ○  ● ● ●         

Route to resource location must be (plausibly) traversable ● ●	
   ● ○	
   	
  	
   	
  	
   	
  	
   	
  	
  

C
iv

il 
En

gi
ne

er
in

g 

Threshold 

~50 sq km region of flat and stable terrain with sparse rock distribution                 

1–10 km length scale: <10°                 

Located within 5 km of landing site location                 

Qualifying 
Located in the northern hemisphere                 

Evidence of abundant cobble sized or smaller rocks and bulk, loose regolith ●	
   ● ●	
     	
  ○	
    ○  ○ ○ 

Utilitarian terrain features                 

Fo
od

 
Pr

od
uc

tio
n 

Qualifying 

Low latitude                 

No local terrain feature(s) that could shadow light collection facilities ● ● ● ● ● ●   

Access to water ○ ● ○ ●       

Access to dark, minimally altered basaltic sands ● ● ●	
     ○ ○ ○ ○ 

M
et

al
/S

ili
co

n 
Re

so
ur

ce
 Threshold 

Potential for metal/silicon  ● ●	
   ●	
     	
  	
     	
  	
     

Potential to be minable by highly automated systems ● ●	
   ●	
   	
  	
           

Located less than 3 km from processing equipment site ●   	
  	
             

Located no more than 3 meters below the surface ● ●	
   ●	
   	
  	
     	
  	
       

Accessible by automated systems ● ●	
   ●	
   	
  	
     	
  	
       

Qualifying 
Potential for multiple sources of metals/silicon ● ●	
   ●	
   	
  	
           

Distance to resource location can be >5 km ● ●	
   ●	
             

Route to resource location must be (plausibly) traversable ● ●	
   ●	
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Current	
  Assets	
  
•  Science:	
  HiRISE	
  &	
  CRISM	
  FRT	
  Pair	
  of	
  SROI-­‐1	
  
•  Resource:	
  CTX	
  Stereo	
  Pair	
  of	
  Traverse	
  Route	
  

	
  Between	
  LS	
  &	
  RROI-­‐1/RRO1-­‐2	
  

PotenYal	
  Future	
  Assets	
  
•  Science:	
  Thermal	
  IR	
  Spectra	
  >25μm	
  
•  Resource:	
  Higher	
  Resolu;on	
  Subsurface	
  Radar	
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§ Chloride	
  Deposits	
  	
  
•  Remnants	
  of	
  poten;ally	
  habitable	
  environments	
  
•  High	
  astrobiological	
  preserva;on	
  poten;al	
  

§ Near-­‐Surface	
  Water	
  Ice	
  
•  Significant	
  water	
  resources	
  
•  Amazonian	
  climate	
  science	
  

§  AddiYonal	
  ROIs	
  represenYng	
  a	
  variety	
  of	
  
other	
  science	
  and	
  resource	
  targets	
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Backup	
  Slides	
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Science	
  
1)  HiRISE	
  &	
  CRISM	
  FRT	
  Pair	
  of	
  SROI-­‐1	
  

•  Verify	
  stra;graphic	
  rela;onship	
  with	
  volcanic	
  unit	
  and	
  confirm	
  co-­‐
occurrence	
  of	
  phyllosilicates	
  

2)  HiRISE	
  &	
  CRISM	
  FRT	
  Pair	
  of	
  SROI-­‐3	
  
•  Verfify	
  stra;graphic	
  rela;onship	
  with	
  volcanic	
  unit	
  and	
  confirm	
  co-­‐occurrence	
  
of	
  phyllosilicates 	
  	
  

Resource	
  
1)  CTX	
  Stereo	
  Pair	
  of	
  Traverse	
  Route	
  Between	
  LS	
  &	
  RROI-­‐1/2	
  

•  Verify	
  plausible	
  traverse	
  route	
  
2)  HiRISE	
  &	
  CRISM	
  FRT	
  Pair	
  of	
  RROI-­‐2	
  

•  Verify	
  presence	
  of	
  lineated	
  valley	
  fill	
  
3)  HiRISE	
  image(s)	
  of	
  Traverse	
  Route	
  Between	
  LS	
  &	
  RROI-­‐1/2	
  

•  Plot	
  plausible	
  traverse	
  route	
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Pan-­‐Sharpened	
  HRSC	
  Color	
  

LocaYon: 	
  -­‐37.330N,	
  350.648E	
  
ElevaYon: 	
  1,210m	
  
Coverage: 	
  THEMIS,	
  HRSC,	
  CTX	
  

§  Landing	
  site	
  of	
  ~25km2	
  

§  Meets	
  all	
  landing	
  site	
  
requirements	
  

§  Intersects	
  SROI-­‐5	
  and	
  RROI-­‐5	
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Pan-­‐Sharpened	
  HRSC	
  Color	
  

LocaYon: 	
  -­‐37.427N,	
  350.590E	
  
ElevaYon: 	
  1,189m	
  –	
  1,246m	
  
Coverage: 	
  THEMIS,	
  HRSC,	
  CTX	
  

§  Habita;on	
  site	
  of	
  ~50km2	
  

§  Meets	
  all	
  habita;on	
  site	
  
requirements	
  

§  Adjacent	
  to	
  landing	
  site	
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